had resolved on repeat evaluation after 1 month. The presence of the pontine hyperintense lesion associated with basilar artery vasoconstriction and other areas of focal vascular stenoses in our patient raised the possibility of an acute ischemic insult secondary to vasculitis. However, the absence of clinical or serological features of vasculitis and the rapid clinical and MRI resolution were supportive of a diagnosis of PRES.
Two previous studies reported single cases of pre-eclamptic pregnant women at 34 and 42 weeks of gestation who presented with confusion or stupor [3, 4] and were shown to have diffuse vasospasm of the posterior, middle and anterior cerebral arteries on angiography. Cranial CT scan showed brain stem and thalamic low-density ischemic lesions in 1 patient [3] . The subjects improved and these findings resolved in 1 month. Furthermore, an extensive recent study [7] of catheter and MR angiography in 47 PRES patients showed that 86% had diffuse or focal cerebral vasoconstriction most commonly affecting second-or third-order branches or vessel pruning in the anterior, middle or posterior cerebral artery territories.
The radiological confirmation of the presence of vasoconstriction suggests that the primary abnormality in PRES may be hypoperfusion and ischemia with secondary edema. It is likely that endothelial injury may underlie the vasoconstriction seen in PRES. It is known that PRES secondary to diverse causes including eclampsia, hypertension, autoimmune diseases, sepsis or cyclosporine is associated with systemic inflammation, endothelial activation and injury and significant release of cytokines [7, 8] . Cytokines such as tumor necrosis factor-␣ and interleukin-1 are known to promote endothelin-1 production, a potent vasoconstrictor [8] . Moreover, endothelial injury may lead to increased white blood cell and platelet adherence resulting in decreased flow.
We speculate that, in a similar manner, acute, severe, alcoholic intoxication may have caused cerebrovascular ischemia and PRES in our patient. High alcohol concentrations have been unequivocally shown to be associated with dose-related vasoconstriction and to impair the dilatation of cerebral vessels [9, 10] . Although the mechanism of this vasoconstriction is not fully understood, it is hypothesized that high ethanol levels may directly stimulate the synthesis/release of the vasoconstrictor, endothelin-1, and also impair the synthesis and release of nitric oxide, a potent vasodilator [9, 10] . The vasoconstrictive effects of high ethanol levels are transitory and dose dependent, which may explain the fact that cerebrovascular changes were not detected in our patient on MR angiography.
Although more cases need to be studied, acute, severe alcoholic intoxication is a potentially new cause of PRES. Secondly, it is important for prompt and accurate diagnosis to recognize that patients with PRES (as in our pre-eclamptic subject) may have multiple areas of focal vasoconstriction of cerebral blood vessels, which are usually fully reversible. In conclusion, the patients we describe here support the hypothesis that a wide and diverse array of etiologic factors may cause PRES by altering vascular reactivity, inducing cerebral vasoconstriction and secondary edema.
Introduction
The term economy class syndrome refers to venous thromboembolism associated with air travel [1] . This term was chosen to emphasize that a cramped seating condition is an important risk factor in this syndrome, although traveler's thrombosis has recently been chosen as a more appropriate term [2] .
Stroke may occur after long flights, and the expression economy class stroke syndrome (ECSS) was first used in 2002 [3] . All patients fit the following characteristics [3] [4] [5] [6] : -stroke onset after a long-haul flight, in the first 10 min after standing up; -patent foramen ovale (PFO) present; -no evidence of stroke being caused by other circumstances.
Given these features, paradoxical embolism through a PFO seems to be the most plausible cause of stroke in ECSS. However, no description of this syndrome has been made in relation to other means of transportation. Uncomfortable seating conditions during lengthy journeys are also found in other forms of transport; therefore ECSS could also theoretically be expected to appear.
We present 3 patients who suffered a stroke just after a long coach (bus) journey with the clinical features associated with ECSS.
Methods
We retrospectively searched for patients admitted to our hospital in the last year with stroke onset just after the end of a long journey. Our stroke data bank specifically looks for the characteristics of stroke onset.
Results
We attended 3 stroke patients that exhibited the classical features associated with ECSS. All 3 had suffered the stroke event after a long coach journey. We will now described, the patients' characteristics in detail.
Patient 1
A 40-year-old woman, ex-smoker, taking oral contraceptives, with two miscarriages in the past, went on a long coach journey from Sofia (Bulgaria) to Spain. After 6 h of travelling, she suffered a stroke in the left middle cerebral artery (MCA) consisting in aphasia and right hemiparesis. She was admitted to a hospital in Lyon (France) and then, she was transferred to our hospital. On admission, a cranial CT showed an infarct in the frontotemporal and deep area of the left MCA. Electrocardiography, transcranial and cervical duplex ultrasound were normal. A contrast-enhanced transcranial Doppler (c-TCD) examination following the accepted technique [7] showed a massive right-to-left shunt (m-RLS; curtain pattern). A transesophageal echocardiogram confirmed the existence of a PFO as well as an interatrial septum aneurism and an eustachian valve. A duplex ultrasound study of the lower limbs did not show any sign of venous thrombosis. An amplified coagulation study demonstrated a heterozygous G1691A mutation of factor V (Leiden).
Patient 2
A 58-year-old woman with hypertension suffered a stroke in the right MCA area, in the first minutes after an 8-hour coach journey from Girona (Spain) to Albacete (Spain). She was transferred to our hospital and received intravenous thrombolysis. Her National Institutes of Health Stroke Scale score improved from 16 to 5 points in 24 h. ECG, cervical and transcranial duplex ultrasound examination, transthoracic echocardiogram and duplex ultrasound of the lower limbs (fifth day after stroke) were normal. A c-TCD showed an m-RLS with a curtain pattern. The coagulation study showed increased factor VIII activity (225%, normal 60-150%).
Patient 3
A 33-year-old woman, smoker, traveling by coach from Kiev (Ukraine) to Spain, left the bus after at least 8 h of sleeping and suffered a sudden diplopia due to a complete third left cranial nerve palsy. After being transferred to our hospital, a complete extracranial and intracranial duplex ultrasound study showed normal results. Cranial MRI confirmed a left mesencephalic stroke. c-TCD demonstrated an m-RLS with a curtain pattern. A transesophageal echocardiogram did not find any anatomical abnormality. The coagulation test showed a heterozygous G1691A mutation of factor V (Leiden) and resistance to coagulative C protein.
Discussion
Deep vein thrombosis (DVT) is probably not an exceptional event in airline passengers. Although it has been suggested that venous thrombus formation could be related to factors which can be associated with habitual air travel such as dehydration, the use of sedative drugs, low humidity, relative hypoxia or low pressure, it is likely that the main related factor for DVT formation on long flights is the prolonged immobility of passengers [8] . Moreover, the term economy class syndrome itself suggests that this syndrome is more frequent in narrower and less comfortable seating. Therefore, if these conditions are of paramount importance for suffering a traveler's thrombosis or an ECSS, we might expect to find these syndromes in other uncomfortable means of transportation. However, we have been unable to read any previous case reports of ECSS in which air travel is not involved.
In contrast, the 3 cases of stroke reported here occurred just after long periods of immobility as a result of lengthy coach journeys in cramped conditions. Our cases fit the characteristics previously described for ECSS: -stroke occurs just after the end of the immobility period; -m-RLS, probably PFO, is found; -lack of other potential causes of stroke.
Although a paradoxical brain embolism is presumed in our cases, as in the majority of previous ECSS descriptions, we did not find venous thrombosis in the lower limbs. This fact has previously been explained by other authors as probably being due to late examination or to the presence of venous thrombosis in uncommon sites such as the pelvic plexus [9] . However, it is remarkable that our 3 patients had an altered coagulation state that could facilitate DVT; surprisingly, most of the previous reports of ECSS did not mention the coagulation state of the patients.
In conclusion, as a result of our recent experience, we think, as others, that the term ECSS should be substituted for the broader and more appropriate term traveler's stroke, given that the conditions that lead to this pathology do not seem to be exclusive to long-haul flights. Coach and other means of overland transportation are commonly used in human migration today and traveler's stroke after arduous journeys may well be underdiagnosed. Due to our findings, we also think that in traveler's stroke patients the existence of a coagulation disorder should always be investigated given that this situation is probably necessary to explain the venous clot formation during the journey.
